shows the radius of gyration of a polymer as a function of the polymer length in the vicinity of a pore and in free space. For the former case, one end of the polymer is tethered in the pore and can freely move within the pore. Due to the presence of the pore, the radius of gyration is larger than the polymer of the same length but in free space.
Figure S1. Radius of gyration as a function of the polymer length. The left and right plots correspond to the same data but the left one is the linear-linear plot and the right one is the log-log plot. The red lines correspond to polymers in free energy, while the black lines correspond to polymers with one end tethered within a pore. Figure S2 shows an example of a polymer hopping between the two sides of the pore (as shown in Figure 2 of the main manuscript). From such hopping events, we can calculate the average lifetime of a polymer staying at one side of the pore. Figure S3 shows the lifetime as a function of the polymer length for various pore diameters. To analyze the conformational change during the translocation of a polymer through a pore, we calculate the radius of gyration as a function of ( Figure S4) . Here, positive values of correspond to a major part of a -ℎ ℎ polymer at the left side of a pore, while negatives values correspond to a major part of a polymer at the right side of a pore. In the case of , the polymer is at the half way of translocation process. Curves in Figure 4 -ℎ = 0 typically have shallow wells in the middle, which suggest that during the translocation process polymer conformations are slightly compressed. Figure S2 . Evolution of the center of the mass (COM) of the polymer in the X direction during the simulation with the polymer length of and the pore diameter = 21 of . The simulation box has a length of (see Figure 2) , and hence the = 3.49 16 left (right) side of the pore corresponds to the x position smaller (larger) than . 8 Figure S3 . The lifetime of a polymer staying at one side of polymer as a function of the polymer length. Different curves correspond to different pore diameters. , the polymer has one half number of beads on the left side of the pore -ℎ = 0 and the other half number of beads on the right side of the pore. pore diameter of . From the bottom to the top, the curves correspond to the polymer lengths of 4, = 3.49 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 23, 25 , respectively. Figure S5 shows the histogram of the lifetimes of the knot states A and B. Lifetimes appear to follow the exponential distribution. Figure S5 . The semi-log plot of the histogram of the lifetimes of the knot states A and B in the simulations with the stretching force , the side chain length = 1.5 / and the gap = 8 = 75 .
